Basic Concepts 


Section 1.2 Solutions 


1.2.1 If the current in an electric conductor is 2.4 A, how many coulombs of charge pass any point in a 
30-s interval? 


Solution: 
1-2.4 A, At = 308 
Q-I-At 
Q=72C 


1.2.2 Determine the time interval required for a 12-A battery charger to deliver 4800 C. 


Solution: 


I=12A, Q = 4800 C 


a 
At=5 
At = 400s 


1.2.3 If a 12-V battery delivers 100 Jin 5 s, find (a) the amount of charge delivered and (b) the current 
produced. 


Solution: 


V=12V,AW=100Jin5s 


a. ag=4¥ 


AQ = 8.33 C 


— AQ 
b. I-OD 


I-1.67A 


,At=5s 


1.2.4 The current in a conductor is 1.5 A. How many coulombs of charge pass any point in a time interval 
of 1.5 min? 


Solution: 
I-1.5A, At = 1.5 min = 90s 
Q=1. At 
Q=135C 


https://gioumeh.com/product/basic-engineering-circuit-analysis-11th-edition-all-chapter-solutions/1 


2 CHAPTER Basic Concepts 


Solution: 


Q=60C, At = 30s 


z2 
I-A 
I-2A 


1.2.6 Calculate the power absorbed by element A in Fig. P1.2.6. 


3A 


FIGURE P1.2.6 


Solution: 


P4 = (05X—-3) 
P, = —45 W absorbed 


1.2.7 Calculate the power supplied by element A in Fig. P1.2.7. 
2A 


FIGURE P1.2.7 


Solution: 


Py = (20-2) 
P4 = —40 W supplied 
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Solutions to Problems 3 


The power delivered to the element is p(t) = 2.4 e ?* W. Compute the current in the element, the voltage across 
the element, and the energy delivered to the element in the time interval 0 « t « 100 ms. 


Solution: 
q(t) = —12 e7” mC 
P(224e?'W 


Q4 040 _ -2f 
D=- = 2 (12e ) 


i) = 24 e? mA 


t2 100m 
w= | Pode = | 2.4 e ^?! dt 
t1 0 


—3p 100 m 
w-QA4 £ ) 
3 0 
W = 207.35 mJ 
— PO 
VD = b 


Wt = 100e*V 


1.2.9 The voltage across an element is 12 e~*‘ V. The current entering the positive terminal of the element 
is 2 e7” A. Find the energy absorbed by the element in 1.5 seconds starting from t= 0. 


Solution: 
Vit) =12e "V 
iK 22e? A 


t2 1.5 
w= | y. ide = | (12 e7?) . (2edt 
tl 0 


w=- (24 e9] 
EET 
0 
W = 5.99 J 


1.2.10 The power absorbed by the BOX in Fig. P1.2.10 is 2 e~% W. Calculate the amount of charge that 
enters the BOX between 0.1 and 0.4 seconds. 


4e ty D BOX 


FIGURE P1.2.10 


Solution: 
PO=2e "W 
Wt-4e*V 
ir — PO = -t 
It) = WD 05e A 
0.4 


Aq(t) = Í ict) dt 
0.1 


= (-0.5 e-0|04 
qi) = 117.26 mC, O.1s«t«0.4s 
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the BOX during this same time interval. 


10e7* v om BOX 


FIGURE P1.2.11 


Solution: 


PH =0.1e "Ww 


w= [poa = | 0.1 e“* dt 
0 


oo 


—4f 
w= ode ) 
~ 0 
W = 25 mJ 


1.2.12 Five coulombs of charge pass through the element in Fig. P1.2.12 from point A to point B. If 
the energy absorbed by the element is 120 J, determine the voltage across the element. 


FIGURE P1.2.12 


Solution: 


W=1203,Q=5C 


W=-V,-Q 
wW 

y2- 

! Q 

V,2-24V 


https://gioumeh.com/product/basic-engineering-circuit-analysis-llth-edition-all-chapter-solutions/ 


Solutions to Problems 5 


element in the time interval 0 < t < 20s. 


10 20 


FIGURE P1.2.13 


Solution: 
i0=m-t+b 


_10m-0__ 
= 10-20 — 


1m 
i) =—-lm-t+b 
10m = —1m - (10 8) + b 
b=20m 


iD = (—t + 20) mA 


20 
qo = I, iCddt 


10 20 
= 3 20-t 
qo = |, 10x 10°de+ |. tar 


20 
— -3. +|10 1 _ P) 
q = 10 x 102 - t9 + xdg aer 3 


10 


q0=0.15C, 0<t<20s 


1.2.14 Element A in the diagram in Fig. P1.2.14 absorbs 30 W of power. Calculate V, 


FIGURE P1.2.14 


Solution: 
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6 CHAPTER 1 


Basic Concepts 


Solution: 


60 = (—24) - I, 
1,2—25A 


1.2.16 Element B in the diagram in Fig. P1.2.16 supplies 72 W of power. Calculate I, 


FIGURE P1.2.16 


Solution: 
72-2 089-HL 
I,=4A 


1.2.17 Two elements are connected in series, as shown in Fig. P1.2.17. Element 1 supplies 24 W of power. 
Is element 2 absorbing or supplying power, and how much? 


rjv 
B 


FIGURE P1.2.17 
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Solutions to Problems 7 


P, =24=V,-1 


— 24_ 
I- 3 =8A 


P,=V,-I= (6X8) 
P, = 48 W absorbed 


1.2.18 The energy absorbed by the BOX in Fig. P1.2.18 is given below. Calculate and sketch the current 
flowing into the BOX. Also calculate the charge that enters the BOX between 0 and 12 s. 


wt) (J) 


FIGURE P1.2.18 
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UD (A) 


= dw 
"m dt 
P=V-i=(0)-i 
Os<t<2s 
=5=0 . E 
P=5—9=25W, i=y=q5=44 
2s<t<4s 
Ilem». T" 
P-4—53-0W, i=0A 
4s<t<6s 
20-5... P 23 3 
Peg ME ay AA 
6s<t<7s 
—0-0_ 
P=3—¢=9W, i=0A 
7s<t<8s 
_-2.5-0_ _ P. 25. 1 
P= ຊ ງ = 25W, i-y- 10^ 4^ 
8s<t<10s 
_ 2.5 — (—2.5) _ = 
P=— 9-3  -0W i=0A 
10s<t<12s 
= 0=(2'5) — P25 0 
P= T7299 =123W t=y=55=44 


a idi 


a- (D: o (4) @+ (4) o-«(o 


q=0C 
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Solutions to Problems 9 


the current flowing into the BOX between 0 and 10 milliseconds. 


FIGURE P1.2.19 
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i(t) (A) 


-aw 
m dt 
P=V-i=(12):i 
Os<t<lms 
10m — 0 , P_10_5 
PS aga = WM AT 4 
lms <t<3ms 
p=10m-10m _ pw, iA 
3m — 1m 
3ms<t<4ms 
0— 10m = P= co Um 
=i mq VW Pepe qma 


4ms<t<5ms 


5ms <t<6ms 


.-20m-0  . ul 209 
P= qq OW yna 
6ms<t<7ms 
p= —20m — —20m) .,w, i=0A 
7m — 6m 
7ms<t<9ms 
_ 0— (20m) _ -_P_10_5 
Pq “LW "eye 


t»9ms 
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Solutions to Problems 11 


vA a) In Hg. P1.2.2U(a), Pj = . IS element Z absorbing or supplying power, and how much? 
(b) In Fig. P1.2.20(b), P; = —48 W. Is element 1 absorbing or supplying power, and how much? 


+ ma, 
12V 6V 
+ alls 
2 |6V 2 |24V 
(a) 


FIGURE P1.2.20 


Solution: 


a) P, 2362 V,.I 


22:36... 
I-35-73A 


P,=V,-I=(6)@3) 
P, = 18 W absorbed 


P, =V,- I= (6)(2) 
P, =12 W absorbed 
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the current flowing into and the power absorbed by the BOX between 0 and 10 milliseconds. 


q(t) (mC) 


FIGURE P1.2.21 
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Solutions to Problems 13 


>a dg 
D= t 


P=V-i=(12)-i 


Os<t<1lms 


;. .1m-—1m.. D 
t= 0 =0A, P=0W 


lms<t<2ms 


;2.0—1m __ = j= 
re i 1A, P-ü2X*-D-2-12W 


2ms<t<3ms 


3ms<t<5ms 


;,..—2m- 0. _ = = NEE 
‘=o = 3m 1A, P-ü2X*-D--12W 


5ms<t<6ms 


j23m—-(C-2m 5A, P=(12(5)=60W 
6m — 5m 


6ms<t<8ms 


j=Im-3mM 14 P=(12)-1)=-12W 
8m — 6m 


8 ms <t<9ms 


i=1m-1m_ 04A, P=0W 
9m — 8m 


9 ms <t € 10 ms 


+— 0- Im __ — _1)-_ 
Pom 1A, P=(12)(-1)=-12W 


i(t) CA) 
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ection 1.5 SOLUTIONS 


1.3.1 Find V, in the network in Fig. P1.3.1 using Tellegen’s theorem. 


FIGURE P1.3.1 


Solution: 
Psy = (9)(2) 218 W = 18 W absorbed 
P, = (0200) = 24 W > 24 W absorbed 
Pay = (—24)(2) = —48 W > 48 W supplied 
P, = V,(2) = 2 V,, W > 2 V, W absorbed 
P; = (16)(2) = 32 W > 32 W absorbed 
Pj; = (-12)(2) = —24 W = 24 W supplied 


Psup = Pabs 
48 + 24 = 18 + 24 + 2V, + 32 
V,=-1V 


1.3.2 Find the power that is absorbed or supplied by the circuit elements in Fig. P1.3.2. 


FIGURE P1.3.2 


Solution: 
a. P4 =(—20)- (2) = -40 W 
P, a = 40 W supplied 
P, = (6 - (2) = 12 W absorbed 
Pj y = 14 - 2) = 28 W absorbed 


b. Py, = (—16)(4) = —64 W 
P, a = 64 W supplied 
P, = (8)(4) = 32 W absorbed 
Py, = [2(4)] - (4) = 32 W absorbed 
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FIGURE P1.3.3 


Solution: 
Pry = C12) - (2) = —24 W > 24 W supplied 
P, = (4)-(2)=8W- 8 W absorbed 
Poy, = (—2V,) - (2) = —4V,, W > 4V, W supplied 
P, = (V,) - 2) = 2V W > 2V, W absorbed 


P. sup = F abs 


2444V,=8+2V, 
V,=-8V 


P, =(-8)- (2)=-16 W 
P, = 16 W supplied 


1.3.4 Find I, in the circuit in Fig. P1.3.4 using Tellegen’s theorem. 


FIGURE P1.3.4 


Solution: 
Pay = (—24)(2) = —48 W > 48 W supplied 
Pyy = (400) = 8 W > 8 W absorbed 
Psy = (8)(2) = 16 W = 16 W absorbed 
Py, = (C120) = —24 W ^ 24 W supplied 
Pigy = (8X1) = 181, W — 181, W absorbed 
Pizy = C12)(1,) = —121, W > 121, W supplied 
Psy = (6)(L,) = 61, W > 61, W absorbed 
Psup = Pap, 
48 + 24 + 121, = 8 + 16 + 181, + 6I, 
I,=4A 


https://gioumeh.com/product/basic-engineering-circuit-analysis-llth-edition-all-chapter-solutions/ 


16 CHAPTER 1 Basic Concepts 


FIGURE P1.3.5 


Solution: 


Pio y = 10)3) = 30 W > 30 W absorbed 
Psy = (6)(3) = 18 W — 18 W absorbed 
Po a = (—16X9) = —144 W — 144 W supplied 


Py, = V(6) = 6 V, W > 6 V; W absorbed 
Psy = (8X6) = 48 W — 48 W absorbed 


Pup = abs 
144 = 30 + 18 + 6 V, +48 
V,=8V 


Py, = (8)(6) = 48 W absorbed 
1.3.6 Calculate the power absorbed by each element in the circuit in Fig. P1.3.6. Also, verify that 


Tellegen’s theorem is satisfied by this circuit. 


10V 
4A + = 


FIGURE P1.3.6 


https://gioumeh.com/product/basic-engineering-circuit-analysis-llth-edition-all-chapter-solutions/ 


Poy = (—40)(5) = —200 W — 200 W supplied 
P, a = (0X4) = 120 W = 120 W absorbed 


Pisy = 05XDD = 15 W > 15 W absorbed 
P, = (5X5) = 25 W — 25 W absorbed 
P =(5)0) = 5 W > 5 W absorbed 
P, = 10X4 = 40 W — 40 W absorbed 
P, = (—5)(3) = —15 W — 15 W supplied 
P; = (10)(1) = 10 W = 10 W absorbed 


Psup — Pabs = 0 
(200 + 15) — (120 + 15 + 25 + 5 + 40 + 10)= 0 
(215) — 215) =0 


1.3.7 Find the power that is absorbed or supplied by the network elements in Fig. P1.3.7. 


(a) 


(b) 


FIGURE P1.3.7 


Solution: 
a. Py = (1202) = -24 W 
Pi5y = 24 W supplied 
P, = (8) = 16 W absorbed 
Pz; = [2 - (2)] - (2) = 8 W absorbed 


b. Py, = [-402)] - (2) = —16 W 
Par, = 16 W supplied 
Pray = (—24)(2) = —48 W 
Pj, y = 48 W supplied 
P, = (20) - (2) = 40 W absorbed 
P, = (12) - (2) = 24 W absorbed 


Solutions to Problems 


17 
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FIGURE P1.3.8 


Solution: 


Pigy = C18) I, = —181,, W > 18 - I, W supplied 

P, = (6) - I, = —61, W > 6 - I, W supplied 
Po4y = C24) - (2) = —48 W = 48 W supplied 
P,=@)- (21,) = 81, W > 8 - I, W absorbed 
P, = (20)(2I,) = 401, W — 401, W absorbed 

Psup = Pabs 

181, + 6I, + 48 = 81, + 401, 
I1,22A 
P, =(—6)-(2)=-12 W 


P, = 12 W supplied 


1.3.9 Find I, in the network in Fig. P1.3.9. 


FIGURE P1.3.9 


Solution: 
P36y = C36) - I; = —361, W > 36 - I, W supplied 
P, = 02-1I,- 121, W > 12 - I; W absorbed 
P, = Q4) - (2) = 48 W — 48 W absorbed 
Pil, = [-103] -2= —-2-1,W > 2 - I, W supplied 
P, = (28) - (2) = 56 W — 56 W absorbed 
Psup = Pabs 
361], + 2 - I, = 121, + 48 + 56 
1,=4A 
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FIGURE P1.3.10 


Solution: 
P36y = (—36) - I, = —36 - I, W > 36 - I, W supplied 
P, = (12) - I, = 121, W > 12 - I, W absorbed 
Py, = (24) - (21) = 48 - I, W — 481, W absorbed 
P, = (—8)(2) = —16 W — 16 W supplied 
P, = (—16)(2) = —32 W > 32 W supplied 


Psup = Pabs 
361, + 16 + 32 = 121, + 48], 
1,22A 
P, = (02) = 24 W absorbed 


1.3.11 Find the power absorbed or supplied by element 1 in Fig. P1.3.11. 


FIGURE P1.3.11 


Solution: 
Py, = (712) - (41) = —481, W — 481, W supplied 
P, = (AXAL,) = 161, W > 161, W absorbed 
P, = (8X4) = 32 W > 32 W absorbed 
Pi5y = C12)(4) = —48 W = 48 W supplied 
P, = (20)(2) = 40 W > 40 W absorbed 
P, = (20) - I, = 201, W > 201, W absorbed 


Psup = Pabs 
481, + 48 = 161, + 32 + 40 + 201, 
122A 
P, = 162) = 32 W absorbed 
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FIGURE P1.3.12 


Solution: 


Pry y = (—24)(6) = —144 W > 144 W supplied 
Par, = [—4(2)|(3) = —24 W > 24 W supplied 


P, = (8X6) = 48 W — 48 W absorbed 
P, = (10)(4) = 40 W = 40 W absorbed 
P, = (6) - I, = 61, W > 61, W absorbed 
P, = (0600) = 32 W > 32 W absorbed 
P, = (6)(1) = 6 W — 6 W absorbed 

P; = (8)(3) = 24 W ^ 24 W absorbed 


Poup = Paps 
144 + 24 = 48 + 40 + 6I, + 32 + 6 + 24 
123A 


1.3.13 Calculate the power absorbed by each element in the circuit in Fig. P1.3.13. Also, verify that 
Tellegen's theorem is satisfied by this circuit. 


31, 24V 


FIGURE P1.3.13 


https://gioumeh.com/product/basic-engineering-circuit-analysis-11th-edition-all-chapter-solutions/ 


Solutions to Problems 21 


Ps, = |-3(2)] - (2) = —12 W > 12 W supplied 
Po4y = (—24)(4) = —96 W = 96 W supplied 
Pg a = 02X6) = 72 W > 72 W absorbed 
Pisy = C15)(4) = —60 W — 60 W supplied 
P, = (02270) = 24 W = 24 W absorbed 
P, = (—6)(4) = —24 W — 24 W supplied 
P; = (6)(2) = 12 W — 12 W absorbed 
P4 = (9)(4) = 36 W 5 36 W absorbed 
P; = (242) = 48 W — 48 W absorbed 


Psup — Pag = 0 
(12 + 96 + 60 + 24) — (72 + 24 + 12 + 36 + 48) = 0 


(192) — (192) = 0 
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